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OPERATING METHOD 




PROBLEM TO BE SOLVED: To provide a bipedal robot device and its operating method 
carried into a work site or various facilities and remotely controlled by following 
movements of an operator in a remote control room for enabling the operator to remotely 
supervise or experience the site. 



SOLUTION: This bipedal robot device and its operating method has a constitution 
provided with a bipedal robot 9 having one shape, sensation sensors in a head, a trunk, 
shoulders, elbows, hands, a waist, knees, ankles, and soles, and driving mechanisms in 
revolute joint parts such as a neck, the trunk, the shoulders, the elbows, the hands, the 
waist, the knees, the ankles, and toes. It is also provided with drive signal generators 
attached to heads, trunks, shoulders, elbows, hands, waists, knees, ankles, and feet of 
operators 17 and 21 and generating signals driving the driving mechanisms of the bipedal 
robot in accordance with movements of each of these parts, and a display displaying 
reception signals from the sensation sensors of the bipedal robot. 
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owt^ii, n^mz^i 7D??> (ia^-y-r) 

[00 5 5] a. is. n. H. a. #Mf:)&raHB(<S. 6 
9 . 70 . 71. 72 . 73ttJ:tf||L M^WS574. 75£J:tf£. 
ffifi67. #flBa64. S.H61^*ffitC{i>a:jfeJSf+S=<7)^V> 

[0 0 5 6] R. JR. m. W. a. ^»<0«-B5S!68. 6 
0 . 70 . 71. 72 . 73^fc£ffii@^£t— .^fcil/m Itfc?) 
ISiar74. 75^* EBBS*!**-* 12. iSiftttilfJjtt: 

cjssb wfiaBtiRt-wrfiaps t aqswr & «fc o tc l . mm 
& * irAT-iamii] *s£$i£-$-£ j: die L^^jtw t c7)T- 

[00 57] RtJ£3t65, (B«JSfi2*J J:VW61iOafflfc:ii 

[ 0 0 5 S ] 13 7 ii . KLttfO J; o £flfj£a 2 
(lib L T^ff 2rB3te-r^ ~ i: S , 

[ o o 5 9 ] ±.mmyvy ; 7 2+-fj»'>&mB 

To X 5 A J: 4 fflWTSmm&ZM® Htt JS65 r 
fioTOSrSEIftL . itzmfiW\K±thX'^zmmB12^m 

smmts. mmtm. wmmo. nmraas 
mm±. mtmtf. m&&>2. mmtzx z,m?bQM# 

[ 0 0 6 0 3 ( b ) OJ: '3 (^P663&J*«I L tzWM 
t'IS|l2l^*.|g<o«fc d (c*rW763&««*fi-c& &*HB3&»*fi±(c; 

9 WS4yitW66T*» L . £P76ti g i^^.tc L T 

Kwaas74 *ib» l x M?tz#m.z'mJ}'^mmm9*: mm 

mmwmzmmix ( b > o«n<o J: o t-^P76^^ffi 

[0061] trs»76*i*^^ tmmmo. mmmzz 
mmtx < c > oj; 3 tcssitS3t62^ffl:i:f & «t -3 tie 



Hi569$rIE$t) LTK«it65&1!r#fc:tBH\ BraErro^lEfft 
LtISirt8jt62^)(i*a2:^$-ti:. araSi722-ilif))L-C 

mi mm*, mmrns. mmmez. mwizxz&o 

4, ^tfWttWKMb&t ( d ) X'foh, 

[0062] ( d ) covtmiztcz, kSEsmsntmBnn 
mm ix-£jm } £Mf . ®mm9&mmix-£mte>%m 
ii'sfflb?it&. e^H. ^mecmmm68immLx 
m±<v%&\'^m$ $ T&mi^y uyy^zx *mw-r 

&mz.wmBm, wmmo, m®m2*mmixm 
mrnes. mmm62. mbimiz^^m^im^m^s. 
mm>i<r>M±.i.z<hXoizTumi^riyy^zx *m 
w-f&* t^>mm ; ( a > x-hh. 

[0063] ( a ) l±. 1&P76, SKf66<?5fr^riOJPPTffl[ 

±Lxv^m^i>^xsmx'hh. ^comzit. gitc^- 
-5 tzm?ym±mf t>titz*mx\K ottiu. i,iui^# 

mzmw£&Mwxm*:m^xi>£\,\ ttz. mem 

[0064] ^^Jffll* 1 " 9 4 < 2 .jl#ffK 

ar?f 'j J: o izl.tmntm?'? ^frbTftMlfeTny? 

A^*aiL, W63(7)if zmmix $mm±*?& 

X'ftd, 

[0065] ttz. mm. wf&9t-mzti^xi±±iBw 
wmmiiFzm*b i . mmmes^miMzx h %.mmt>7 
m\9t&mmw, mmmwm&nzx&m&j. -wmr 
mm. mmimrmmizx&MM. i^mm^Tmm 

[0066] iS:18li. 2J£#fflB«n#.y h 9«f 

[0067] -r^h-tb. ±imftTv77j»frt>%mm 

0>mW&iz*ffltff0>9iim£ff5iBlr£itiL. trim 
ftTT3 7'7<LI,Zj:h®mX\ tlf. frm66kGW76<7)m 

mm&zm®Lx&m(6k&fflbttizmtt. *<ot* 
®m&b9immixmmm5*:w.3L'?h£d izmm-t 
ttz. mmmo*:mmLxmmmf>2ttizmif. -e 

Oia«raSr72^SE»LT3l61*Mi:3i«®.Sr«oJ: -3 

JRffii§65, I5)l83t62, SS61HICJ: 4a>ll>{igAJ?rP66^ 
.S«it67c0K±{;<S4-C4T-3„ -e-^)«J<0*aBSr (b> 
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[ 0 0 6 8 ] ( b ) 0>timT'lt^m6l3.&l3alZ%:&tc:tfr 

ix hmoz wttizmhtnth. *«ra, 070 <a> 
1 0 0 c. 9 ] tjBiir/m^&tmmfimzmmix . 

J-WRIKftW. HWBTO. ltllBSB72*fEftll-CJIfft3t65. 
MMjfttx*. 9K1W£XftttJB(c*& J: 3 izfflffllX 

[ 0 0 7 0] ( <:• ) ^>«!Bt!5r4 fcHfl|Jt65. Bffl|ji6 
2 . ?i(< 1 X Z> ffi'C«(ia^lHI76<7)&fl5Jt67<7)K±(C 

< J: 4£nt*%MiP&ft3 ., -e^)»SSr ( d > izm 

-r zJAmrzv.mAiu&izrchtt^ zemtzmi 

?> < <:• ) - ( a ) >|n]^)$ij}3f*rff:n 
[ 0 0 7 1 ] tiM'Ulf & , ifSWa5685rlBl)) L T 

HI»jraKu70. mWS572SrlEift fC«KiJt65. 

Brtfisw . srioi * PT * wmtz ^txoizmmix ( a. ) 

i- J: -> 'c m ') z 1 iz X 0 ^mmii h :> , 

.1 0 0 7 2] %ts. &biZWVfmV2&&*rmi?j:i i fi> 

A-JkLCMWZH^X h&VK £tz. i£Jg. vrnmrnzti 

^>xtt±.ji?>¥m*n§m$:m&t i . jf^Kiibsc?)^ 
k j: & Jd«ijSb7£7:)jrv.ittviE$ij}ai. Mffiuar74^ngAc j:« 

W06. KrOmwmW. WmBbWm))iZX6Mi>b. 1(.,C) 

mm* vmwT\-t7'vi>i,z£'>x'ii'> ... 

[ o o 7 3 ] m<>ii. >fLWn%L-g\ifc -> \- <)*«ft WJJ 
«.tW.ti*? :i*iaSr^^<ffliBil2|-C^>^ , TJ-&jb 

*> . ( h ) <7)X -> izm.iL Lti#ma>»"> h-moz vmizm 

[00 74] if. IIM569. M985f74. Mm&iMt&flR 
miX < b ) :)C±fcfcWTtrW76£ll»M::f«& 

$«T«jft5-tf*, iKizmmiw. mam*, tmmx 

Z-mblX±ikZ-±i?X&fr{lLm.*mh izimL . • 

< Sid -c-^>*S*r (d) (_>t^., 
[0075] ( d ) ?:>#yg£*:£ v £W66(i g *(c2r 

(fT ( a ) cOWBRt** J: o tcSJflp-fS ... lUTPJ«$:flJ 
fill £ ift 0 ig L X !t r *T 0 , Z . ^ro74(~ 

r * i 3 , z ?■>£-> %m 9 <f>*p rivm w i> Tmm-r d y 

yl*ilj: -oXfT'i , 

[0076] ±si<7)£ o ZcmmzX 0 . ±M£<0J: o iz® 



[ o 077] st^h«77> zuz i dnsnuarft 
^wwii^jire**. ttz. jm.$te<nti#>izm=? 

[0 0 78] -0WJE«Mt«9»-«i. a 

+-2*ificm ix2mfflimiimhtiz><7)tfmx'$>z> . 

r^)J: ot LTlT*>ixS^tflfMI^)iMr*«liE-r4fc«> 
[0079] -r55r*)*>. *^ifi£7)^®(ci>v^-C(i. nuie 

0 1 izijk Ltzxdiz. mm^mm t ix 2 j&imtbmo 

* y h 9 ifn^mzmmttt l j: c«xl. m 
m mvrmmm 2tz^z> »smmnifi . z <n 2 j^^^gE^a 
iff. y h 9 srisaswjurr * c t izx ommsmi^stz 

L . 3EB«tJif^R*!0lASr?H*II«1«l»#t LTffift 
2<r>±m.-?>l^-x7 'J -> l4(r-eiL-rixof^31*itc«J 

[0080] i 3 t LT — ^^ffit^SMtr^' > h 

^mmiz^x^^m.^&m^x-m^imsi,m 

«a#i7(± . mkimmifiszm* ix h^m^-i'izm 

# & . w&imvfimtfmtsizmm-h z t &x- 

[oosi] ffl%w% i Sim2izm$icD<wmmn*:A 

x o iz-rh t , mmvnimz'tt^x i>&mm<r>3\ 
mwzm&fffix'ft'j z t&x'Z . m&m^mt'^nd 

Z t * { T' S S . 2 /E^Mriaff a # y h 9 L 
/L^C(i . 3JfMHHIfl&#*< 2 fi#fffi«D -if -y h 9 c7) 

»ftt8i!ts:*»ff± i . tmmm<7>**:±frLtz*miz 
[0082] fm&m-hwfr-hfixrj > bwim® 

■fe > ^- 3 cOfSX-MfmM.4 Srfflv ^Tffifg^Srff 
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fiO'f 1- 9 . KftfEgRSft v >^<, >£ -> (c 

[ 0 0 8 3 ] 4>*^i-t> 3 3rJffi*«««t2lS»ll 

5 >- h -i . ;5<^B9ia»t: & s ■wwsg-t > 

* § 3H« SSHMPIS 2 iO«3a#l7li1iWW5i:aBHE«f^ 
3l£ff 3 J: o iz-f&z t tc«fc ') . &R3tf>*S*£31BiniJIS 
2 ^M#17$r^^l \AJRfc: L . SR.WWlCWf' filAP 

[ 0 0 S4 ] ««#174fct±21j&«, 2&jMT& l Ba>ff-y 
h 9 Sr SRSMfirr £ *ttzl± , SSRMPJff 1^X16^ fci±30<Z> 
igff igB32 . 33frII?«& L T S^M? 27iS i l/mmffl 
i»3S265rttiM31«r)±a:^4T§ -frT -k^M^ri Y lzf$m § 
fl4G9mi ?2&4*tTfi*a;tf ? h 9*r¥®^ff 

-2%z 3mt 5 t *ff Kj S BB«rf £ . 
[0085] flpl#17. 21<O**ff0H*&fc «t=/U-2»9>- 

#17. 21jWH|— i§Bf T*fr»f£«r|| 0 ilf J: 3 fcJMW-f 

v&mvr, 2i^M£i*asT**>if-jwiHiiMtp 

&K16. 20fc{±U 0 Wt^>itTV»* . 
[ 0 0 86] 2 gi&ffKSotf-/ h 9«yt^.^i: 

*2S£££§!lft:2:fT:5 , xx^u-^S^TSilfgti^ 
«*17. 21*>a»)*W»K5:8MHl. «3#17. 21//|S|- 

if o # y h 9 jMSKS: T •) & u#(c{ i . m 0 <7>x x # u - 
?28£ Wl*17. 21A*T 0 h iftf^s: ff d iC =t 0 M« 

[0087] 2A#tfffi8o;K-y h- 9 ft<«-&$frM{P£ 

t. 2iAvxtcffp*ffii)^)ass*-^. a&, bkh 

^v#vh9tz&Btm%Mm)W&£*:fez.. 2Jk 

*ff iWr ff o «fc £HfiF*>IHrtt%- * *r§E»hr -S . 
[008S]-rU, CT&17 . 21 #M L ft*?* ^ - 
x— y40<O». E, R. n. m. W. St, ^eO=S-gggj 



iztcz J: o iz&m&em^&i*:- f&mmfflmzfr , 

[ o o s 9 ] w.Fr-hWKrv v v vfcm&Mi'kmmmz 
& -j f2#>izm&<7>imm®x'<r>i¥m£ &n i x im&m 

m-h&mwh&tK ±.is<7.)j; o zzmmmmcmm 
umizMf, immmz2fi^i^M\=>^ y hrUA 
ix zm mmtm*? s mmn *• m v >t m% wm^m $■ 

[oo9o] mrpjjftMT? >- h <r>m$£mx'ii. mm 
xmimm&-r&t:Mz^ wmv&gmmzv>& f gmm 

€» . LT . 24m\3l{miZtfJ&th3z&<7)fSm$: 

m^im&mmi^x^h, 

[009 1] *^>IC. iilllflSiDHftCi^f 
2 £#ffiStf otf-y h &jgR»fc^ LTJlJi^a^ilUM 

**3«wi«!T , 2i£*fiiaio* y l- zmm ixwrns 
-?hz> frx-t £ b n&tt- . ssi7)p#r a i : i : ^s^i0icv > 

[0092]$ '3(-C . 2.JS*ffStf Odf -y h <^)*Jffll« . 

■f-r-^— y*s»L. p. us. n. w. m. w. 

¥f««»«ftS Sr»a^S«E«-fe ^-tttSAjl&jg 

i Kim* rn^x fmmmz&BLX i fz 2u^ffMfD,f 
t% 2 /!#ffii#a* •■/ h o«-a#ff &i i wm<nt&> 

»ff $• ff 3 i > iz J: o T . ftb »«RfrT4S-a«iff 

immmX'&% lz 2 S#ff 2r S i b WX' # * „ 
[0 0 9 3] 2J£#ffS§n^ y hcoffig. IS. 

P. H. M, ^fl-OMIiJtC^EeWM^-^rffl^, 
K?. MnmBlz-$mK>cV®%zcr>ig^fe* : -?z : ft^x 

^hcr,x\ mmttw^x^z^w&tfmszti, vm 
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* < < . .kzmfchm< %^tz#>izmmm&Et i 

9 £ ffl v > & ^ t tc «fc 0 . tifftra c7)^^ -r £-£&zb 
[0094] iX(C*SBB<^2 .S|#|fo,-K v h^S^^ffl 

?j a^ss 2 nmimmmb lx. 2 s&nn # y h *rig 

[0095] HlOti, 2fi*1f a#-» h *iSfi?i*Sii LT 
;\>n-;Uff9 7D-*iL/;{) tnX'fo 0 . Hllii. 
2 %.Wtt o * v h 2r jSH^tI L T > < b o — ;p £ ff r> T V > 

10 0 9 6] mmff. m.m&. nvtwwmmt. 

/■« h a— Amefflft & 2 J£#4t°* ••/ h ^leiSilStwS 
*iif£ (TOlMFrn^-M fcfCjWr*-*. 2J£# 
fro* ?■« tcif K^ii-C t »S b>'-? > At- At; \* h 

mmnmrnm* 2 £#^0* ••/ 1- iz-m^th ± -> caj 0 
[0097] ctt^saecm^-r* i -j tz=5r&%. 

ac7)MR3llJ^- mR*WZhWP*&R->X* 2JI 
mi a ^ y h wiaif^KcS^Ki^ ( Tffi»mr a 7* ? 

•U) t LTieif$-l±T*3< (Xf-y7SPl ) . £iz. 

t'y— ^>X^fZ>lCA*LT*i< (X^r-/rSP2) . 

HrtS-f £ ( y TS P 3 ) . jtB*Ht^4 i: ^b'y- 

>- xfAcO^^-^VN" b a— il fflg&lzlfciX 2 
odf y K*i@aT''^ho-/KCtB.^1--5>$<JfP$: ; ?f ') (X 
f'v/SP4) . 

[ 0 0 9 S ] 2 |£#ff 0*«y h^l/c 0 . BB^fc «3 . ■« 

^9o->iztm^t\, Av-t-x-fimzti. 



it.?,? 'j -> ixz^mm^th tmmz^w&&*ft 
m%x? <j->±izm^& t mmz^pns&tmr? 

h (Xf-/7SP5. SP6 ) „ 

[oo99]a>d-/^ii m. m. m. m. 
m. m. a, %m&Mzfm-*>-<r-tm.kj:&m$:m 

(xf77SP7) , mmirttW. fSMifi^tWk 
Sill. isSllSti^T mftW *V xj-MzMh ( y 
7°SP 5, 6 ) , 

[0100] fsis*^ s fc wis? 1 fzmsizn ( ••/ r 

SP9) , 2 jg.^T d * «y h *jSHJmI« LT Hmt Z> 
fASlUffot (7f -yTSPll) Jg^tClltTLT 

2) . 

[0101] m§A^ hiXtz t Z hX'it . 
nst7j2^iTU,ir.y h rSHMSjiLtffi^LT^iJaS 
JlSr^T-/ (X^y7"SP13) t lalBttjEtlCOilRitt^ff^ 

(Xf 77SP14) „ i?"*, 2£#tfo^y hSri^Pg^ 

ia u xw$iiz§<m Lfz-> i b u—iv% b t&jj Lxm&oom 

&b. tmZ'fr'j (*T-/-7*SP15. 16) . ffiajWKT 
-T & b mUS'* h n-)Hzm& < X-r -/ y° S P 5 , 6) . 

[0102] KLh^j: 0 iz^ z^2cr>mmcomm^>2 
,Wto* -y hmSicoMmyjmz^ixii. femwzn 

p. m. w. r. m. m. jimM4Hzmt±>->r- 

L . 2 £#«a^ •/ h ^ilRHAIitcQ] 0 P. z. X m^WM 
[0103] HHATOB-CS . 2.gfffDt: y h SriSPS 

-ri. b mmzmmi&wmziT o * 
[0104] zfymMcommn&mjrmzjiixtf. 
m®<7xmzmmzfk. t jsc v ^ b n-^m^-r -s t 

^ #"c§ i> . s ^ . mmmit 2 y h 
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. [ 0 1 0 5 ] i ti . iiftli 2 £#fr o <"K y h <7)$i|p £ g 

> (c <£ 0 . ' n- a — ;i #<7>m ftPHM? 2 il 

[0106] }»C#W#?>2 J^Wr D'-K-v Ngg^OJlffl 
3Tffitf)S 3<n&fa<mmt LX . 2 a*tf o.-K-y h 
lffi§« L T5»J£ . v h . ^ 3 y tr > 

[0107] 2Ja*fTD.1f<y h$:1S!frrS*i»rA»£H1t 
IS, X - / v— ir y h , v 3 y t > ^'-t >- * — #<7)2; 

ilftt'- L . gift f - 7MZ\i±\ZY- ? is 

x xi* tf § ftT it § 5fc* ft?**-* .1 b 

tcjE t T 2 fij&Tns*? h (cil^ L TSWrf & £ b tfX 

[oios] summ^st o b o . aut— 9A^am. 

^LfcTflawrrn^ASrJHvvrff^. v-3 ••/ b"> 
mtC(±. v 3 y b°> '^«fl*A5IIMMflffl?3' 3 ••/ 

[0109] 2£*ffa.+r •/ hiOSO^Ctiej^-tV 
irO>l>,, ac¥UWEO*%<0«tc{i> 2.{£*NTOJi-: y ho 

ft LTiW/fK J: 5 K5r->T*i *) . 
MfCtttfcWa & J; o iz LX £> S . 

[oi 10] Hme^)a}p-ce8fth*-^/Kct§tfc$iL 

ffljSSi. 2 TOD^y h-iOBlf^-?. I C#— K 
T'fr -5 , ;wlC«- H , 2 i£3sfr o # ••/ h tc i h 

> 3 y f > /rf L&X,rt£ftS*&«. Mffonffi#^> 

[oiin^3 •■'Vy7%m%tf&m^&mmtmim 
sit. nmmtb. f-^<-?, ?f^Eis. amotK. 

x,-tf— yttR. #tk, *"f-*P. Sit, S?^£0 

l, «r. p. jb. m. s. m. %M&mzmt 

■fe ^-9--«jBiAXftC#* o«v >£JK 0 ft (tTt^x - 
x — y 2r mm L T 2 S^fif o -1f y h *■ jSRSS^ Z> . 
[0 1 12] CfLarlllZtc^^o-tCL^^oTmBJ 



A^. M, H. M. Bt. 81. 81?. R. IU»F»(cM 
K-t > -9--«R/aiftJSM-#^)?HV >^1TZ Oftttfestf-r < 
-x->yS-H^LT¥«!J*^f. ft&FH*. Aoa^OMl 

*coa*co«r. H. W, Bt. B. 8^. R. liMU 
Ttnmt-t > V-Xtkm L ^ 2 S#firn# ■■> b 

mmmmizmmmzmxmftt i xumz itx ts < 

(^fy7SSl ) . 

[ o 1 1 3 j > 3 ytyy-tgtd it^mm. X-V 

ffife'SIIS. i«)S8t6l5. ^.--K- yjfiiS. «ffit. * 

mm*. mm<r,-nizmtffz y-xtzu 

». n. w, w. ^, §?. m. r, aii3P^(2«^-fc> 

-9— illSAlSJSft § ^SX D W-Wt* ^ -f -x- 

o (Xf7 7SS2) . i/ 9 7ty/#ltlHfc, iS 

--7— -Jr y v-3 y b"y^'-t> ^— ^5rS^L (Xf 
••/7"SS3) . -!-OW^0^aP i: IVy7-*-2^ffO 
X>>b\,ZX-h~?h (Xfy7SS4) , 

[0114] §ltR$il^S^^c7) 2 ,UH?o ,-t-: v h 
•y Miiffl$ciotifiSfi:i(ii^o (xf»/rss 

5). > 3 yt e >y#M#mf^(C^oi:^-C. 2£# 

[0115] mmmK Ww.mm<r>?m, $>zwmm 
^ l t 2 n^ffo ^ y h izmmm.fr 0 «. »ff ^ ff *> 

')!»>;. v 3 y h"> 3SHt*^SO 
^-^> Uf 77SS6 ) « 

[0116] 2j£^TD^' y h^'gSJlb'— 7/lC*0ii 

m b'- ^ /UtOMSi^a t |S| 1 1 0 -y § ixT t . 

7TSS7). v 3 y t>-^*a#«. ^ y H V7> -r 
* y/f^ XTW T2J£*ffodf ^ h b m t J: 3 IZIS 

[0117] ei&b'-^/u-osiEti, tt7-?yxf 
a £ t ijffl l t s m<^mmz^^ xi>±<. h&wi2%. 



3CI0: «JP200119886SA_J_> 



(d 2))01-198865 (P2001-1 9XJLS 



, ^m^mm^mx-m^ ixlx^ ( x -f •■/ 7- s s 

8 ) 

[0 1 18] 2J£#ffn^*y SMtr-?7k6»6B 
OTIWOya y fcT> XX;fr y MC#t >T>5'3'<B=Hc. 

•y h«oe»t'-^;t-*»<b»D 

v a y ty/x-K •/ h^|ti]#>o-C#KtWErX>f y 
^*rt*f£ t TilllfM&tfcfilt:: L t ft ~> ( X-r •/ rss 
9) . ZC0S$^ Sftt*-?/Mi. 2M.&ffn# ->Y<7)1£ 

[0 1 19] 2J£#fifn;if.y h«IUy 3 »/b*>^ 
f£. g8A*riyW,:i$n a n£ S» t*-^;KOWfljSt«Brr 

& k 2 J££fTn# y h 2r g Kl t UWMWCffit 
h miP 5r il^j^^BiO X 4 .yf*-y 3 ■yt>7'fSf 

[0 1 20] -e<7)f|fc, ^t"^-^>-XT-A$-fl|mLTB 
flf/S , X— -> <--7—y -yh. is 3 y t" >' 7"-fe > ?—mcO 
3&1S. £> £ i, KiBMa&B PiS < iC £> •© U -/iZ^Sa 
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